Introduction
Magnetic resonance electric properties tomography (MREPT) method is a development of electric impedance tomography (EIT) [2] and magnetic resonance EIT (MREIT) techniques [5, 6] . This technique can be applied to obtain high-resolution images of both the conductivity σ and permittivity ε distributions inside the human body. This method uses a time-harmonic magnetic field at the Larmor frequency ω inside an imaging object for determination of the admittivity i . k s we = +
The positive rotating component H + of the magnetic field can be measured by means of the technique called B 1 mapping. It was first suggested in the early nineties by Haacke [1] , see later developments in [3, 4] . Determination of κ from data of H + was in focus of papers Seo et al [6] , Song and Seo [7] , see also the survey [8] . A method of numerical reconstruction of the variable admittivity was given in the recent paper of Ammari, Kwon, Lee, Kang and Seo [9] based on an optimization algorithm involving solution of a semi-elliptic equation with a small parameter. This method is approximate and time consuming.
We propose a simple analytic method of reconstruction κ from knowledge of H + . The method is based on reduction to a Riemann-Hilbert problem for holomorphic functions.
Governing equation
Consider an object in a three-dimensional domain Ω that lies inside an MRI scanner with a constant magnetic field B 0 . Choose an Euclidean coordinate system x y z , , ( ) such that the external field equals B B 0, 0, . 
and the current J is can be found from Maxwellʼs equation
3. Determination of admittivity from the total magnetic field Suppose that a field H satisfying (1) is known on a domain Ω. The principal part of (2) has the singular matrix J×, since J J , 0 ⟨ ⟩ = and both sides vanish under scalar multiplication by J. The operator
is the projection to the plane orthogonal to J. 
It can be solved for the unknown function ,
and C is an arbitrary constant. If the admittivity κ is known at a point r r 0 , ( ) = the constant C can be determined and the admittivity 1 k l = -is uniquely reconstructed on . G There are many smooth integral curves Γ through any point r Î W, if the field J is smooth and does not vanish in Ω. 
Conditional reconstruction from the positive rotating component
is the Laplace operator in , 3  and
Equation (7) can be written in the form 
which is defined on any transverse plane z const .
The general solution is 
Suppose that the function Re Re 1 l k = -is known on the boundary . ¶W The unknown function f satisfies the boundary condition
where c  Î is the parameter. This is the Riemann-Hilbert type problem in c ( ) W . According to the general theory [10] section 39, if k 1,  -problem (10)-(12) can be solved in an explicit form and is unique up to a linear combination of k 1 + linearly independent solutions of the homogeneous problem. The number k is called the index of the problem and is equal to 
where data of λ on the skeleton r z , 0
Conclusion
It is shown that the governing equation (7) has solution (11) depending only on the positive rotating component of a magnetic field if the vertical derivative of the field may be neglected. The holomorphic function f is defined on each horizontal plane from the Riemann-Hilbert problem (12). In the general case, our method is based on data of two magnetic fields H H ,+ 
